a taxonomic revision of all genera belonging to Gentianaceae-Canscorinae, i.e., Canscora, Cracosna, Duplipetala, Hoppea, Microrphium, Phyllocyclus and Schinziella is presented, including keys to the taxa, distribution maps and seed coat descriptions. One new genus, one new species and seven new combinations are described. in total seven genera and 23 species are recognized. all taxa are of palaeotropical distribution with centres in india and Se asia.
, its name being an anagram of Canscora. The majority of the 23 species of the Canscorinae were originally described as species of Canscora. Previously, most authors (e.g., ridley, 1923; Ubolcholaket, 1987; ho & Pringle, 1995 ) accepted Clarke's (1885 Clarke's ( , 1906 treatment of Canscora as a large genus comprising four subgenera (Table 2) . Because the taxonomic treatment of the Canscorinae by earlier authors was very incomplete, the generic and specific delimitations remained hitherto unclear. Therefore, the following revision provides a complete overview of the subtribe. in this paper a narrower definition of Canscora is preferred, and a new genus, Duplipetala, is described. The combination of molecular and morphological evidence (Thiv et al., 1999b; Thiv & kadereit, 2002) leads to the recognition of three major lineages within the Canscorinae: 1. Canscora s.str. (= subgenera Canscora and Heterocanscora), Hoppea, and Schinziella have tetramerous flowers and an anisomorphic androecium; 2. although only weakly supported, Cracosna, which is characterized by the possession of tetramerous flowers, isomorphic stamens and petal nectaries, was found to be the sister group to Canscora s.str. / Hoppea / Schinziella (Thiv & kadereit, 2002) ; 3. Microrphium, Phyllocyclus (= Canscora subgenus Phyllocyclus), and Duplipetala (= Canscora subgenus Pentanthera), have penta-or hexamerous flowers and an isomorphic androecium in which, however, the length of the filaments can differ.
MaTeriaL and MeThOdS
For the morphological studies herbarium material from a, B, BkF, BM, BO, Br, C, e, F, FWM, G, hBG, k, kLU, kUn, L, MeL, MiCh, MO, nSW, ny, P, Pe, Ph, Pnh, S, SinG, SrGh, TUB, U, US and Z was used. distribution maps were created using Online Map Creation (http://www.aquarius.geomar.de/omc/) and modified in Adobe illustrator 9.0. For the SeM-photography seeds were stuck on aluminium stubs with double-sided tape and sputter-coated with gold on a Balzers SCd 004 sputter. SeMphotographs were taken on a LeiTZ aMr 1200 B microscope. notes -The main axis of Canscorinae shows monopodial branching. Cymes are defined as flower-bearing branches of the first order.
Whether 2-or 3-lobed calyces (e.g. in Microrphium, Cracosna, Duplipetala) represent flower merosity or are the product of sepal-fusion still needs to be investigated. annual, erect or rarely creeping, glabrous herbs; stems quadrangular, often strongly winged. rosette leaves rarely present; cauline leaves free, sessile or rarely petiolate, lamina with one or three main veins. Inflorescences axillary cymes or rarely spikes; bracts free or perfoliate. Flowers tetramerous, sessile or rarely pedicellate, without bracteoles. Calyx tubular, sometimes strongly winged, mostly persistent or rarely disintegrating; lobes triangular to lanceolate. Corolla zygomorphic with two smaller and two larger lobes ( Fig. 2c) , salver-to funnelshaped, mostly white or pinkish purple; tube longer than lobes. Androecium anisomorphic (Fig. 2c) , inserted in upper part of corolla tube; stamen between the two smaller corolla lobes inserted at higher level (upper stamen) than the remaining stamens (lower stamens), often with larger anther and longer filament which sometimes is broadened below the anther; anthers sagittate, persistent. Plants 5-55 cm tall; stems basally and apically branched, with prominent wings up to 1.6 mm wide. Cauline leaves sessile, lamina with three main veins, elliptic to lanceolate, often falcate, 11-38 by 7-27 mm, base wedge-shaped to shortly attenuate, apex acute. Inflorescences axillary, 1-7-flowered cymes; bracts linear to lanceolate, 4.5-12 by 1-4 mm; pedicels 2-26 mm long. Calyx 11-14 by 2-3 mm, persistent, with eight prominent, 1-1.3 mm wide wings; tube 8-9 mm long; lobes anisomorphic, acute, two larger lobes 1.8 by 1.2 mm long, two shorter lobes 1.5 by 1.2 mm. Corolla tube 8-9 mm long, white, two lobes broadly elliptic, 4-4.5 by 2-2.5 mm, the other two lobes elliptic, 3 by 1.5 mm. Filament of upper stamen 1.8-2.2 mm long, broadened below anther, anther 0.8-0.9 by 0.6 mm; filaments of lower stamens 1.5-2 mm long, anthers 1-1.1 by 0.4-0.5 mm. Ovary 6-8 by 1.5-1.8 mm; style up to 4 mm long; stigmatic lobes 0.7 by 0.4 mm. Capsule 8 by 4 mm. Seeds irregular in shape, cubical to rectangular and with shallowly sunken sides, c. 0.38 by 0.21 mm; outer testa reticulate, with shallow cells; testa cells irregularly polygonal, oriented irregularly; anticlinal walls curved.
distribution -Tropical africa and S asia. ecology -Shady, rocky river banks, grasslands, swamps, savannahs; sandy clayish soil. Sea level to 2500 m altitude. Flowering: throughout the year.
Chromosome number -2n = 76 (Mallikarjuna et al., 1989 note -This species is extremely variable in habit and branching. no morphological characters were found which distinguish this species from Canscora trinervia which was described from West Malaysia and purported to have a smaller size and thinner leaves. Plants 8-26 cm tall; stems apically and partly basally branched, with minute ridges up to 0.1 mm wide. Cauline leaves sessile or rarely petiolate, petiole up to 6 mm long, lamina with one main vein, elliptic to lanceolate, 11-32 by 5-16 mm, base attenuate to shortly attenuate, apex acute. Inflorescences axillary, 1-6-flowered cymes; bracts linear to lanceolate, 1-6.8 by 0.2-2.6 mm; pedicels 3-15 mm long. Calyx 6-7.5 by 3-5 mm, persistent, with 4 prominent wings 1-1.6 mm wide; tube 5-6 mm long; lobes triangular, acute, 1 by 1.2 mm. Corolla tube 6-7 mm long, pink, two lobes broadly elliptic, 2.3-3 by 1.5-2 mm, the other two lobes elliptic, 1.3-1.5 by 0.7-0.8 mm. Chromosome numbers -2n = 36, 38 (Christopher, 1976; Mallikarjuna et al., 1989) .
note -This species shows the widest distribution within the Canscorinae, ranging from tropical areas in africa to asia and australia. it is also morphologically the most variable taxon of the subtribe. Several species (C. decurrens, C. divaricata, C. lancifolia and C. pauciflora) were described from india and are characterized by linear bracts and few-flowered inflorescences. Such individuals are found throughout the entire range of the species, sometimes even within collections with individuals with lanceolate to ovate leaves and many-flowered inflorescences. Consequently, these species are regarded as conspecific with C. diffusa. Canscora khandalensis from india was suggested to have larger flowers. This distinction, however, cannot be confirmed because the flower size range of C. khandalensis falls within that of C. diffusa. Canscora kirkii, an endemic from Southern africa, was purported to differ from C. diffusa by having smaller flowers and many-flowered cymes. however, no clear boundary between these two taxa could be detected.
canscora heteroclita (L.) Gilg -Plate 3a, b; Map 7
Canscora heteroclita (L.) Gilg (1895) Plants 10-39 cm tall; stems basally and apically branched, with prominent wings up to 2.1 mm wide. Cauline leaves sessile, lamina with three main veins, ovate, 4-15 by 3.4-11 mm, base truncate to shortly attenuate, apex acute. Inflorescences axillary, 1-6-flowered cymes; bracts linear, slightly falcate, 1.5-4 by 0.2-0.6 mm. Flowers sessile. Calyx 8-9 by 1.5-1.6 mm, persistent, without calyx wings; tube 6-7 mm long; lobes acute, 2 by 1 mm. Corolla tube 6-9 mm long, rose, two lobes broadly elliptic, 3-5 by 2.2-4 mm, the other two lobes elliptic 1.2-2 by 2.7-3 mm. Chromosome number -2n = 38 (Mallikarjuna et al., 1989 ). Plants 8-39 cm tall; stems sparsely apically and partly basally branched, with prominent wings up to 1.5 mm wide. Cauline leaves sessile, lamina with three main veins, lanceolate, 5-18 by 3-9 mm, base shortly attenuate, apex acute. Inflorescences axillary 1-5-flowered cymes; bracts lanceolate, 5-9 by 2-4.5 mm; pedicels 3-13 mm long. Calyx tube 10-13 by 3-9 mm (incl. wings), persistent, with 4 prominent calyx
canscora macrocalyx
Map 8. distribution of Canscora macro calyx Miq.
wings 1-3.5 mm wide; tube 7.5-11 mm long; lobes blunt with a point, 1 by 0.5 mm. Corolla tube 9-11 mm long, white, two lobes broadly elliptic, 2-3 by 3-4.5 mm, the other two lobes elliptic 3 by 0. Hohenacker 810 (lecto TUB, designated here; iso BM, e, G, k, S), india orientalis, Terra Canara et confin. In campis prope Mercara.
Plants 18-69 cm tall; stems basally and apically branched, with prominent wings up to 2.5 mm wide. Cauline leaves sessile, lamina with three main veins, elliptic to lanceolate, often falcate, 10-58 by 5-39 mm, base attenuate, apex acute. Inflorescences axillary, 1-3-flowered cymes; bracts orbicular, perfoliate, apex blunt or acute, 5-14 by 5-15 mm; pedicels 1-10 mm long. Calyx 13-15 by 7-8 mm, persistent, with prominent four or eight wings 2-3.5 mm wide; tube 10-12 mm long; lobes anisomorphic, acute, two larger lobes 3 by 1 mm long, two shorter lobes 2 by 1 mm. Corolla tube 13-14 mm long, white or cream, two lobes broadly elliptic, 8-9 by 6 -8 mm, the other two lobes
Map 9. distribution of Canscora per foliata Lam. elleptic, 5-6 by 1.8-3 mm. Filament of upper stamen 2.5-2.8 mm long, broadened below the anther, anther 1-1.8 by 0.7-1 mm; filaments of lower stamens 0.6-1.5 mm long, anthers 1.6-2.1 by 0.5 -0.7 mm. Ovary 6-8 by 1.8-2.5 mm; style up to 9 mm long; stigmatic lobes 0.9 by 0.8 mm. Capsule 7 by 2 mm. Seeds irregular in shape, cubical to rectangular and with shallowly sunken sides, c. 0.40 by 0.36 mm; outer testa reticulate, with shallow cells; testa cells irregularly polygonal, oriented irregularly; anticlinal walls straight. distribution -W india. ecology -Shady, wet places along roadsides and in deciduous forests. altitude 400-1500 m. Flowering: October to March.
Chromosome number -2n = 38 (Mallikarjuna et al., 1989 Plants 6-54 cm tall; stems basally and apically branched, with prominent wings up to 1.4 mm wide. Cauline leaves sessile, lamina with three main veins, elliptic to lanceolate, slightly falcate, 10 -38 by 4-16 mm, base attenuate, apex acute. Inflorescences axillary, 1-8-flowered cymes; bracts orbicular, perfoliate, 4-13 by 5-13 mm; pedicels 1-17 mm long. Calyx 8-9 by 1-2 mm, persistent, without wings; tube 7 mm long; lobes acute, 2 by 1 mm. Corolla tube 8-10 mm long, pale yellowish; two lobes broadly elliptic, 4.5-5 by 2.7-3.7 mm, the other two lobes elliptic 2.5-3 by 1.2-1.5 mm. Filament of upper stamen 1.7-1.9 mm long, broadened below anther, anther 0.7-0.9 by 0.4-0.5 mm; filaments of lower stamens 0.9-1.5 mm long, anthers 0.9-1.2 by 0.4-0.5 mm. Ovary 4-5 by 1-1.6 mm; style up to 3.5 mm long; stigmatic lobes 0.5 by 0.3 mm. Capsule 7 by 2.2 mm. Seeds irregular in shape, cubical to rectangular and with shallowly sunken sides, c. 0.32 by 0.27 mm; outer testa reticulate, with shallow cells; testa cells irregularly polygonal, oriented irregularly; anticlinal walls straight. distribution -S india and Sri Lanka. ecology -damp roadside embankments among tall grass; gravelly loamy soil. Sea level to 2000 m altitude. Flowering: november to March.
Chromosome number -2n = 38 (Mallikarjuna et al., 1989 Plants 7-22 cm tall; stems basally branched, with ridges up to 0.4 mm wide. rosette leaves sessile, lamina with three main veins, elliptic, 10-26 by 5-14 mm, base wedgeshaped to attenuate, apex obtuse or acute; cauline leaves sessile, linear to long lanceolate, 2.5-6 by 0.4-0.6 mm, apex acuminate. Inflorescences 6-20-flowered spikes; bracts lanceolate, 9-11 by 1.4-2.5 mm. Flowers sessile. Calyx 6-6.8 by 0.8-1.2 mm, persistent, without calyx wings; tube 4.3-5.3 mm long; lobes taper-pointed, 1.2-1.8 by 0.5 note -Unfortunately no specimens could be studied. The description of an anisomorphic androecium and a zygomorphic corolla indicates that C. stricta belongs to Canscora. Sedgwick's (1921) remark that also broadly ovate leaves occur, however, questions its taxonomic rank. Whether this taxon represents a good species or perhaps an atypic form of the morphologically variable C. diffusa can only be decided when sufficient material becomes available.
Canscora justicioides Griff. ex voigt (1845) 520
Hitherto, no hints of the type collection could be found. Therefore, Griffith's collection 5807/1 (Z) representing Exacum tetragonum roxb. has been chosen as neotype for the incomprehensively, but validly described Canscora justicioides Griff. ex voigt.
crAcosnA Gagnep.
Cracosna Gagnep. (1929) Herb 18-45 cm tall; stems with minute 0.1 mm wide ridges. rosette leaves probably absent or early deciduous; cauline leaves minute, lanceolate, 2-3.5 by 0.3-0.5 mm, apex acute. Inflorescences axillary, 3-30-flowered head-like cymes; bracts broadly rhomboid, 4.7-6 by 2.9-4.9 mm, without wings. Flowers (except calyx) tetramerous, sessile, without bracteoles. Calyx di-or trimerous, 4 by 1.5 mm, without calyx wings; tube 2-2.8 mm long; lobes obovoid, 1.2-2 by 0.8-1.1 mm, apex acute. Corolla 6-6.5 mm long, yellow; lobes broadly lanceolate, 2.2-2.5 by 1-2 mm. Filaments up to 1 mm long; anthers 0.7 by 0.3 mm. Ovary ovoid to elliptic, 3-3.2 by 1.1 mm; style bifid, up to 2.5 mm long; stigmatic lobes oblong 1.1 by 0.2 mm. Capsule 3.5 by 1.2 mm. Seeds irregular in shape, with deeply sunken sides, c. 0.16 by 0.14 mm. distribution -Thailand, Cambodia, Laos (Gagnepain, 1929) . ecology -Open grassland in deciduous forests. Sea level to 100 m altitude. Flowering: September to January. annual herbs 12-47 cm tall; stems with minute ridges up to 0.2 mm wide. Cauline leaves slightly petiolate; petiole up to 0.5 mm long; lamina 13-70 by 5-31 mm. In florescences axillary, 3-8-flowered cymes; bracts lanceolate to linear, free, 1.7-5 by 0.7-2.1 mm. Flowers hexamerous; pedicels up to 3 mm long. Calyx urceolate 6.5-8 by 5-7.8 mm, with six wings up to 1 mm wide; tube 5.5-6.5 mm long; lobes 1.3-1.6 by 1.1-2 mm, with glands on its lower parts. Corolla tubular, 7-7.5 mm long; lobes 1.8-2 by 0.9-1.2 mm. Stamens mostly inserted at equal levels, filaments sometimes of different length, 2.5-3.8 mm long, anthers 0.7-0.9 by 0.5-0.6 mm. Ovary oblong to obovoid, surface constricted, 2.8-3.3 by 1.7-2 mm; style up to 4.3 mm long; stigmatic lobes 0.4 by 0.4 mm. Capsule 4.5 by 2.5 mm. Seeds c. 0.27 by 0.20 mm.
distribution -Thailand. Ecology -Open, fire influenced, dry dipterocarp forests, savannahs; limestone rocks. altitude 400-1300 m. Flowering: november to december.
note -Based on its free cauline leaves and its flower morphology, Canscora hexagona was transferred to Duplipetala. Perennial, suffrutescent herbs 24-52 cm tall. Cauline leaves petiolate; petiole 9-44 mm long; lamina 38-95 by 16-36 mm. Inflorescences axillary, 2-20-flowered cymes; bracts broadly ovate, mostly perfoliate, 5-13 by 5-12 mm. Flowers (except calyx) hexa-, rarely pentamerous, pedicels up to 2 mm long. Calyx trimerous, 10-12 by 4-8 mm, with three wings up to 1.5 mm wide; tube 7-9 mm long; lobes 2.1-2.2 by 2.5-4 mm. Corolla salvershaped to tubular, 11.8-14 mm long; lobes 3-3.2 by 1.7-1.8 mm. annual, erect, glabrous herbs; stems quadrangular, strongly winged. rosette leaves absent; cauline leaves free, sessile; lamina with one main vein, base shortly attenuate to wedge-shaped, apex obtuse or cuspidate. Inflorescences axillary, many-flowered dense or lax cymes; bracts free. Flowers tetramerous, sessile or pedicellate, without bracteoles. Calyx funnelshaped to campanulate, with two ridges at the margin of each sepal, persistent; lobes triangular to blunt with a point. Corolla actinomorphic, tubular to funnelshaped, white; tube longer than lobes; lobes broadly elliptic. Androecium anisomorphic (Fig. 5c) Plants 1.5-10 cm tall; stems basally and apically branched, with wings up to 0.5 mm wide. Cauline leaves ovate, 2.3-7 by 1.2-4 mm, base shortly attenuate, apex obtuse to cuspidate. Inflorescences axillary, 6-30-flowered lax dichasia; bracts linear to longlanceolate, 1.8-5 by 0.3-1.6 mm. Flowers pedicellate or sessile, pedicels up to 3(-7) mm long. Calyx funnelshaped to campanulate, 2.3-3.1 by 1.3-2 mm; tube 1.4-2 mm long; lobes 1.1-1.6 by 0.6-1 mm. Corolla tube 2.5-3 mm long; lobes 1-1.4 by 0.5-0. Berhaut, 1975) and ethiopia (raynal, 1967) .
Duplipetala pentanthera
Ecology -Open places of cultivated fields, roadsides and forests; 300-1800 m altitude. Flowering: October to March.
notes -There are several arguments to regard the occurrence of H. dichotoma in africa and the Philippines as not autochthonic: 1. its sister species, H. fastigiata (Thiv & kadereit, 2002 ) is restricted to india and Sri Lanka; 2. outside of india there were only a few specimens collected; 3. Hoppea grows as a weed in india, indicative of their potential for introduction; 4. the populations outside of india are very isolated.
The structure of vascular bundles of this species was studied by kshetrapal (1973) .
Chromosome number -2n = 38 (Mallikarjuna et al., 1989) . Plants 1-12 cm tall; stems mostly apically branched, with wings up to 1 mm wide.
Hoppea fastigiata
Cauline leaves ovate to rhomboid, 3.2-11 by 1.8-7 mm, base wedge-shaped to attenuate, apex obtuse to cuspidate. Inflorescences axillary, 3-20-flowered dense cymes; bracts linear to long lanceolate, 2.5-4.5 by 0.7-1.8 mm. Flowers sessile. Calyx long funnelshaped, 2.5-3.8 by 1.4-1.9 mm; tube 1.5-2 mm long; lobes 1.3-1.6 by 0. Chromosome number -2n = 38 (Mallikarjuna et al., 1989) . Perennial, erect, suffrutescent herbs with bristles on all green parts; stems mostly apically branched, terete without ridges. rosette leaves absent; cauline leaves free, petiolate; lamina with one main vein, lanceolate to ovate, base attenuate to wedge-shaped, apex acute. Inflorescences axillary, many-flowered, lax monochasia; bracts free. Flowers pentamerous (except calyx), pedicellate, without bracteoles. Calyx dimerous, tubular, without wings, persistent; two triangular lobes, apex acute to blunt with a point. Corolla actinomorphic, salvershaped, white-cream-coloured; tube longer than lobes. Androecium isomorphic; stamens inserted equally in upper part of corolla tube; anthers sagittate, deciduous. Ovary obovoid; stigmatic lobes minute. Fruit an obovoid to oblong capsule. Seeds irregular in shape, subglobose to angular with shallowly sunken sides; Plants 35-150 cm tall. Petiole of cauline leaves 2-48 mm long; lamina 30-140 by 14 -46 mm. Inflorescences + erect; bracts 3-9.7 by 1.7-4 mm. distribution -Thailand and West Malaysia. ecology -Flowering: november to april. note -The morphological distinction between the two subspecies of Microrphium pubescens is rather insignificant. According to Regalado & Soejarto (1997) , subsp. elmerianum in contrast to subsp. pubescens has yellowish brown pubescent sessile leaves and glabrous inflorescences. however, the range of leaf size of both subspecies overlaps and differences in the indumentum could not be confirmed. Still, subsp. elmer ianum is distinguished by its pendulous inflorescences and somewhat shorter petioles. This together with their geographical distinction is the basis for their recognition as subspecies (cf. du rietz, 1930 Unfortunately, species of Phyllocyclus seem to be extremely rare and have been collected only a few times. Therefore, the full range of variation in these species is yet to be determined.
key TO The SPeCieS OF PhyLLOCyCLUS 1a. Flowers mostly in monochasia. Flowers without minute prophylls (Fig. 7) annual herbs 9-47 cm tall. rosette leaves broadly ovate, 18 by 9 mm, early deciduous, apex cuspidate; cauline leaves 9-22 by 18-27 mm. Inflorescences axillary, 1-15-flowered, lax cymes (mostly monochasia); bracts orbicular 5-10 by 9-18 mm, without small prophylls (Fig. 7) . Flowers (except calyx) pentamerous, (rarely tetramerous), sessile. Calyx tetramerous, inflated urceolate, 7-8 by 4-5 mm; tube 5.5-7 mm long; lobes triangular, 1 by 1.3 mm, apex acute. Corolla urn-to salvershaped, 7-9 mm long, creamcoloured to yellow-white; lobes slightly spathulate, apex obtuse, 1-2.3 by 0. apparently perennial herbs 10-30 cm tall. rosette leaves ovate, 1.5 by 0.7 mm, early deciduous, apex acute; cauline leaves 11-16 by 21-24 mm. Inflorescences axillary, 3-12-flowered, lax cymes (mostly dichasia); bracts orbicular, 5-8 by 10-13 mm, with small prophylls (Fig. 7) . Flowers (except calyx) pentamerous, sessile. Calyx tetra-or pentamerous, inflated urceolate, 4.7-6 by 2.8 mm; tube 4 mm long; lobes triangular, 1.5 by 1.5 mm, apex acute. Corolla urn-to salvershaped, 6-8 mm long, white or pale yellow; lobes slightly spathulate, 1.9-2 by 1 mm, apex obtuse. Androecium isomorphic, filaments of equal length, 2-2.3 mm long; anthers 0.7-1 by 0.4 mm. nelshaped, 5-6 by 7-11 mm, with small prophylls (Fig. 7) . Flowers (except calyx) pentamerous, pedicellate, pedicels up to 0.5 mm long. Calyx tetra-or pentamerous, tubular to urceolate, 6 by 2.2 -2.8 mm; tube 4.5 mm long; lobes triangular to needleshaped, 1.5 by 1 mm, apex acuminate. Corolla funnel-to salvershaped, 7 mm long, probably white or pale yellow; lobes wedgeshaped to broadly spathulate, 2 by 1.8-2 mm, apex obtuse. Androecium anisomorphic with filaments of different length, 1-3 mm long; anthers 0.8 by 0.3 mm. Ovary elliptic to ovate, surface smooth, 3 by 2.2 mm; style up to 4 mm long; stigmatic lobes rounded, 0.3 by 0.3 mm. Capsule oblong, 4 by 2.5 mm.
distribution -This species is only known from two collections in Laos. ecology -Calcareous rocks. Flowering: december. etymology -The name refers to the smaller flowers of P. minutiflorus compared with the remainder of this genus.
Note -With its filaments of differing length, P. minutiflorus is closely related to P. petelotii, but differs from this and other species by having much smaller flowers and funnelshaped bracts.
phyllocyclus parishii (hook.f.) kurz -Plate 6a, b; Map 14
Phyllocyclus parishii (hook.f.) kurz (1873) (Fig. 7) . Flowers pentamerous, pedicellate; pedicels up to 2 mm long. Ca lyx inflated urceolate, 9-11 by 4-5 mm; tube 6-8 mm long; lobes triangular, 3 by 2 mm, apex acute. Corolla + salvershaped, 14-19 mm long, white or pale yellow; lobes spathulate, 4-6 by 4-7 mm, apex obtuse. Androecium anisomorphic with filaments of different length, 2-7 mm long; anthers 3 by 0.6 mm. Ovary oblong-ovate with an apical annulus, surface striate, 4.5 by 2 mm; style up to 7 mm long; stigmatic lobes rounded, 0.8 by 0.6 mm. Capsule oblong, 6 by 3 mm. Seeds c. 0.29 by 0.16 mm. distribution -Burma. ecology -Limestone rocks. annual herbs 5-9 cm tall. Basal cauline leaves ovate, 19-20 by 13-18, apex acute; cauline leaves 6-13 by 8-32 mm obtuse. Inflorescences few-flowered, lax cymes (mostly dichasia); bracts orbicular, 7-8 by 11-17 mm, with small prophylls (Fig. 7) . Flowers (except calyx) pentamerous, pedicellate; pedicels up to 2 mm long. Calyx trimerous, tubular, 6-7 by 2.2 mm; tube 5-6 mm long; lobes triangular, 1.5 by 1.8 mm, apex acute. Corolla funnel-to salvershaped, 14-15 mm long, white or pale yellow; lobes ovate to spathulate, 7 by 4-4.5 mm, apex obtuse. Androecium anisomorphic with filaments of different length, 1. Perennial, erect, glabrous herbs; stems basally and apically sparsely branched, quadrangular, strongly winged. Basal cauline leaves free, sessile, deciduous, lamina with one main vein, elliptic, base shortly attenuate, apex obtuse or acute; upper cauline leaves free, sessile, lamina with one main vein, broadly lanceolate to triangular, apex acute. Inflorescences axillary and terminally, many-flowered, dense, headlike cymes; bracts free. Flowers tetramerous, pedicellate, sometimes with two long lanceolate bracteoles. Calyx funnelshaped, with ridges at the margin of each sepal, persistent; lobes triangular to blunt with a point. Corolla actinomorphic, funnelform, mostly yellowish creamish; tube + as long as the lobes. Androecium anisomorphic (Fig. 9d) , stamens inserted in upper or lower part of corolla tube; one or rarely two upper stamens with longer filament and larger anther than the remaining lower stamens; anthers sagittate, persistent. Ovary oblong to elliptic; stigmatic lobes rounded to oblong. Fruit an oblong capsule. Seeds irregular in shape, angular, often cubical to rectangular and with shallowly sunken sides; outer testa reticulate, with shallow cells; testa cells irregularly polygonal, oriented irregularly; anticlinal walls prominent, mostly straight; cuticle smooth. distribution -One species in tropical africa.
7.1. schinziella tetragona (Schinz) Gilg - Fig. 9 Plants 21-62 cm tall with woody rhizome; stems with wings up to 2 mm wide. Basal cauline leaves 8.5-22 by 5-17 mm; upper cauline leaves 4-8.9 by 0.9-3.6 mm. In florescences 20-40-flowered dense cymes; bracts lanceolate, 2.8-8 by 0.3-2.5 mm; pedicels 0-3 mm long. Calyx 5-7 by 2.5-3 mm; tube 2.9-4.5 mm long; lobes 2-3 idenTiFiCaTiOn LiST
The abbreviations behind the collector numbers refer to the following taxa: cal = Canscora alata can = Canscora andrographioides cc = Canscora concanensis cd = Canscora diffusa ch = Canscora heteroclita cm = Canscora macrocalyx cp = Canscora perfoliata cr = Canscora roxburghii cs = Canscora schultesii crc = Cracosna carinata crg = Cracosna gracilis crx = Cracosna xyridiformis dh = Duplipetala hexagona dp = Duplipetala pentanthera hd = Hoppea dichotoma hf = Hoppea fastigiata mpe = Microrphium pubescens subsp. elmerianum mpp = Microrphium pubescens subsp. pubescens ph = Phyllocyclus helferianus pl = Phyllocyclus lucidissimus pm = Phyllocyclus minutiflorus ppa = Phyllocyclus parishii ppe = Phyllocyclus petelotii st = Schinziella tetragona
More information to the collections in Thiv (2000) .
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